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Within recent years respiratory studies have 
come to be of increasing significance and Investi­
gations along this line have res Ited in many con­
tributions. In the previous studies emphasis has 
been placed upon the effects of narcotics, cyanides, 
oxygen tension, and so forth, on oxygen consumption. 
In a general sense, the respirator., studies that 
have Seen made represent a wide variety of Interest 
in this problem. The investl ations of Warburg 
(1021) on the action of narcotics on cell respira­
tion led to the formation of the general theory of 
narcosis. Helff (1923) studied the oxygen consump­
tion of tadpoles under oin precocious metamorphosis 
following treatment with thyroid di-iodotyrosine. 
Keys (1930) studied the influence of varying oxy en 
tension upon the rste of oxy en consumption of fish. 
Narins (1930) studied quantitatively the effect 
of chloroform on oxy en consumption of tadpoles. 
Rurber and Lendel (1931) made quantitative studies 
on the action of ether on respiration of rub its. 
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Booker and others (1932 unpublished) studied t e 
effect of oxygen saturated water, cyanides, and 
urethanes on oxygen consumption. Whitaker (1932) 
studied the rate of oxygen consumption by fertilized 
and unfertilized eggs* Tajrlor (1933) studied the 
effects f narcotics on respiration and luminescence 
in acteria with special reference to the relation 
between the two processes* Fleischmann and Rand 
(1934) studied the Influence of minimal narcotic 
doses on the respiration of er throcytes. Bodine 
(1934) studied the effect of cyanides on the oxygen 
consumption of normal and blocked (diapause) em­
bryonic cells of Orthoptera. Wright (1934 unpub­
lished) studied the effects of oxygen concentration, 
alcohols, and cyanides on oxygen consumption in the 
catfish* These studies represent the wide ran e 
which has een covered by studies in respiration 
within recent years. These studies are of great 
importance because the; ive a ood picture of meta­
bolism nder the various conditions mentioned. 
It was with a view of deterrainin the effect of 
anesthetics on oxygen consumption that this study was 
made. 
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MATERIALS AND METHODS 
The earthworm (lumbri cue terrostris) was the 
experimental specimen used in this study# T is 
type of worm is found in abundance about the cam­
pus# There was little difficulty in keepin the 
specimen alive, and hardy for experimentation* 
The worms, havin beon collected, were kept In 
moist soil in the la oratory and ofore eing used 
were washed with tap water, dried on filter paper, 
and carefully weighed# The weights ran, ed from #3 
gram to 1.3 grains. 
The Winkler method for determining dissolved 
Oxygen was used throughout the experiments. The 
tubes, which were calibrated to 75 cc., were fitted 
with one-hole stoppers and glass plugs. The tubes 
were carefully filled with the solution in which 
the worms were to be placed in such a manner as to 
not permit air bubbles# After the organisms were 
allowed to stay in the tubes over a period of two 
hours they were removed by carefully removing the 
stoppers. 
A small amount of tap water was run into the 
tubes in all cases to fill the space caused by the 
removal of the organisms. The stopper was then re­
placed, leaving the lass plug out to accomodate 
titration. .5 cc. man:anene chloride was added, 
following which .5 cc. sodium hydroxide plus po­
tassium iodide was run into the tubes, the lass 
plugs reinserted and the tubes thoroughly agitated. 
The tubes were then set aside to allow the precipi­
tate to settle, after which 1.4 cc. hydrochloric 
acid was added, then the solution was titrated with 
sodium thlosulphate. There was a blank run along 
with each determination. The amount of oxygen con­
sumed was determined by subtracting the amo nt of 
oxygen in the tu e in which the specimen had been 
placed (mentioned in the table as Oxy en at end) 
from the amount fo nd in the blank (mentioned in 
the table as Oxygen at beginning). 
EXPERIMENTAL DATA 
Table 1 represents the values for oxygen con­















.4 • 3808 .2576 .1232 2 
• 3 .3808 .2800 .1008 2 
.3 ,3808 .2800 .1008 2 
.9 ,3008 .2128 .1680 2 
.7 .3808 .2240 .1566 2 
.6 .4110 .2572 .1538 2 
• 4 .3920 .2576 .1348 2 
.9 .3808 .2128 .1680 2 
• 4 .3808 .2576 .1242 2 
Table 2 shows oxygen consumption of or anlsms 
in .0001$ solutions of ether. There is a slight in 
crease in the amount of oxygen 















•4 .4032 .2688 .1344 2 
.6 .4032 .2576 .1459 2 
.6 .4032 .2352 .1680 2 
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.7 .4480 .2576 .1904 2 
.6 .4400 .2688 .1792 2 
.5 .3920 .2352 .1568 2 
Table 3 shows th® oxygen consumption of or­
ganisms In »124/» solutions of ether. Oxygen con­
sumption It seers, has een reduced. 
Table 5 
eight cc.Og cc.Og cc.Og 
ln at egln- at ' con- Hours 
grams nine End. sumed 
•3 .4144 .3920 .0224 2 
.2 .4144 .4032 .0112 2 
.5 .4144 .3472 .0672 2 
?i * * 
.6 .4032 .3248 .0784 2 
,4 .4032 .3472 .0560 2 
,2 .4032 .3820 .0112 2 
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Table 4 represents data showing; the effects of 
• 0001/<> solutions of chloroform on oxy, en consumption* 
A low concentration of chloroform is found to stimu­















.2 .4032 .3014 .1018 2 
.5 .4032 .2576 .1456 2 
• 4 .4032 .2688 .1344 2 
.6 .3920 .2240 .1680 2 
.5 .3920 .2474 .1456 2 
.2 .3920 .2912 .1008 2 
Table 5 represents data showing the effects of 
.125> solutions of chloroform on oxygen consumption. 
This hi {her concentration of chloroform reducts oxy­
gen consumption to a minimum* 
Table 5 
Weight CC.Qjj cc.Og cc*Og 
in at be— at con- Hours 
grams ginning End sumed 
*3808 .3472 *0336 
*3808 .3248 *0500 
















It has bean o a -.rved that the oxygen consump­
tion of the earthworm (lumbricus terrestris) la 
affected toy various concentrations of ether and 
chloroform# These results are In a,: reerent with 
the results of Narins, S. (1930) In his quanta ta-
tive study of chloroform on oxygen consumption of 
the tadpole wherein he found that depression of res­
piration Increased with concentration of chloroform. 
Kurber and Lendel (1931) fo nd the same results in 
a quantitative stud on the effect of ether on res­
piration. Similar effects have been derived from 
studies made with narcotics. It was found by Ta. lor 
(1933) that narcotics In low concentrations stimu­
late luminescence in marine bacteria, while, hi her 
concentrations produced a reversible narcosis. 
Analogous to these results were those presented 
by Booker and others showing the effects oi ur -
thanes on respiration. 
The investigations of Warburg (1921) on the 
action of narcotics on cell respiration led to the 
formation of the general theory of narcosis, •ccor ;-
lug to which, the action of a narcotic Is attributed 
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to its specific ability to occupy the vital sur­
faces of the cell structures, thereby dlsplacln 
the absorbed nutritive substances and important oxi­
dative enzymes. This agrees with Taylor (1933) in 
a study of narcosis of luminous bacteria In which 
he found that the ratio of relative effectiveness 
of narcotics In homologous series on bacteria shows 
t e usual relation to their llpold-solubllltv as 
well as their ability to lower surface tension. 
It may be well advanced that the effects of nar­
cotics and anesthetics on respiration are usually 
fundamentally the same. Thus it has een pointed 
out by Mar aland (1933) that two Important factors 
considered In a study of the effects of narcotics 
or anesthetics on respiration ares (1) The site of 
narcotic action in a cell, and (2) The solubility 
factor In narcosis. 
Accord'ng to Lillie <1911) with regard to the 
effect of anesthetics on permeability, there is a 
general parallelism between the effect of agents 
in producing a state' of excitation and the cell 
membrane. The results found by the writer in this 
et dy seem to find support in the works of Osterhaut 
(19X3) In which lie found that in other of lower 
concentrations the resistance of the cell rises, 
showing a decrease of permeabllity, while, In 
higher concentrations the resistance falls.  It  has 
•>een definitely a'-own by the experimental data of 
t  Is stud7 that In dilute solutions of eth^r and 
chloroform, the Increase in oxygen consumption is 
ver;/ l i t t le If any, while In hi h concentrations 
there Is a noted depression of oxy en consumption. 
SUMMARY 
1. The effects of ether and chloroforr on 
oxygen consumption were noted In approximately 
one hundred or -anisms# 
2# Dilute solutions of ether and chloro­
form slightly stimulate respiration, while hi her 
concentrations depress the same. 
3# Anesthetics seem to act in a manner simi­
lar to narcotics in biologic 1 systems# 
ACKNOWLEDGMENT 
The writer Is pleased to acknowledge her 
Creat lndebte mess to Mr. W. K. Booker, head of 
the nepsrtront of Blolocy, for his discerning 
advice and thoughtful criticise, throughout this 
study. 
BIBLIOCRA PhY 
Roc!'"e, H., — "The Effect of Cyanide on the Oxygen 
Consumption of for ma! and locked Embryonic 
Cell3 (Orthoptera)", .11. Cellular Comp. Physiol 
(a s.), 1934, "o• 233• 
Kolff, Otto, — "The Oxygen Consumption of Tadpoles 
under; oln Precocious Metamorphosis, Following 
Treatment with Thyroid and Dl-Iodotyroslne", 
Jour. Exp. Zool., 1924, v. 45, N • 1, 69-93. 
Keys, Ancel B., —"Influence of Varying Oxygen upon 
The Rate of Oxygen Consumption of Fishes', 
bulletin of the Scripps Institution of Occan-
graph Tech. series, 1930, c. 2, No. V, pp. 
307-317. 
Llllle, R. S•, -- "On the Condition of the A.ntl-
atinulatlne, Action on An8.th.tles with Obcerva-
tlons on their Protective or Anti-Toxic Action. 
American VI. 
Narins, Sidney A., - " The Effects of Chloroform oi 
Oxygen Consumption of the Tadpole." Physiol. 
Zool., 1930, 3, 519-538. 
Taylor, Welford, — "The Effect of Narcotics on 
Respiration and Luinlnescence in bacteria with 
Special Reference to the Relation between the 
Two Processes", .71., Cellular and corp. Ph siol., 
1934, b. 4, No. 9, 330-355. 
Wright, Van I>alia,— "Tho Affeats of Oxygen Qon-
oentration, Alcohols, and Cyanides on oxygen 
Consuurption In the Gat fish." 1934 Unpublished. 
/ / 
